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(54) THIN SWITCH AND DISPLAY PANEL WITH SWITCH 

(57)Abstract 

PROBLEM TO BE SOLVED: To make the best use of the 
feature of a touch panel so that it can be made extremely thin 
and at the same time to perceive the operation of a switch part 
by finger, 

SOLUTION: This display panel with a switch has structure in 
which a thin switch 50 is disposed in the upper vicinity of a 
display panel 2 having an information displaying function. The 
thin switch 50 is provided with a resistance film touch panel 4 
having one or more switch parts 4a in the rear vicinity of a 
touch surface 4b and capable of being operated by the pushHn 
stroke of nearly zero and a vibration source 30 for vibrating the 
whole of the touch panel 4 including the touch surface 4b in 
response to the operation of at least one of the switch parts 4a 
of the touch panel 4. Therefore, the operation of the switch 
parts 4a of the touch panel 4 can be perceived by finger with 
the vibrations of the touch panel 4b. 
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(54) THIN SWITCH AND DISPLAY PANEL WITH SWITCH 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make the best use of 
the feature of a touch panel so that it can be made 
extremely thin and at the same time to perceive the 
operation of a switch part by finger. 
SOLUTION: This display panel with a switch has 
structure in which a thin switch 50 is disposed in the 
upper vicinity of a display panel 2 having an information 
displaying function. The thin switch 50 is provided with a 
resistance film touch panel 4 having one or more switch 
parts 4a in the rear vicinity of a touch surface 4b and 
capable of being operated by the push-in stroke of nearly 
zero and a vibration source 30 for vibrating the whole of 
the touch panel 4 including the touch surface 4b in 
response to the operation of at least one of the switch 

parts 4a of the touch panel 4. Therefore, the operation of the switch parts 4a of the touch 
panel 4 can be perceived by finger with the vibrations of the touch panel 4b. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the thin switch used for for example, FA (factory 
automation) device, an automatic vending machine, an automatic ticket vending machine, information 
machines and equipment, a home electrical-and-electric-equipment product, the actuation device of 
medical application, etc., and the display panel with a switch using it. 
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PRIOR ART 



[Description of the Prior Art] A touch panel is one of the typical things of a thin switch. If it 
summarizes, the touch panel has [ near / which people touch / the table of a touch side thru/or near the 
flesh side ] the one or more switch sections, pushes it in, and a stroke is about 0, namely, it can say it as 
the switch of the shape of whether it touches and a panel operational with extent pushed lightly. 
[0003] The resistance film type which opened few tooth spaces for the up-and-down transparent 
electrode between ** transparence sheet metal, and was made to counter such a touch panel (this is also 
called a transparent electrode type.) There are a photoelectrical type which intercepts or attenuates with 
a finger etc. that the light which came out of the same ** light emitting device below goes into a photo 
detector, an ultrasonic type which intercepts or attenuates with a finger etc. that the supersonic wave 
which came out of ** supersonic- wave oscillation component goes into a **** component, other 
electrostatic-capacity types, etc. 

[0004] Such a touch panel is used as a display panel with a switch by piling it as a thin switch up by 
independent [ its ] on the display panel which has an information-display function. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

IDrawingi] It is the sectional view showing the example of the display panel with a switch using a thin 
switch equipped with the touch panel of a resistance film type. 

[Drawing 2] It is the sectional view decomposing and showing an example of the touch panel of a 
resistance film type. 

[Drawing 3], It is drawing showing an example of a circuit which drives the source of excitation 
electrically. 

[Drawing 4] It is the sectional view in which expanding the example which used the electromagnet for 
the source of excitation, and showing it partially. 

[Drawing 5] It is the sectional view in which expanding the example which prepared the elastic body 
which has waterproofing and a protection-against-dust function, and showing it partially. 
[Drawing 61 It is the sectional view showing partially an example in case a touch panel is a 
photoelectrical type. 

[Drawing 7] It is the top view showing the touch panel of drawing 6 with the circuit which drives the 
source of excitation electrically. 

[Drawin g^] It is the sectional view showing partially an example in case a touch panel is an ultrasonic 
type. 

[Drawing 9] It is the top view showing the touch panel of drawing 8 with the circuit which drives the 
source of excitation electrically. 

[Drawing 10] It is the top view showing an example of the transparence sheet metal piled up on a touch 
panel. 

[Description of Notations] 
2 Display Panel 

4 Touch Panel of Resistance Film Type 

4a Switch section 

4b Touch side 

30 Source of Excitation 

32 Electromagnet 

38 Permanent Magnet 

50 Thin Switch 

52 Detector 

54 Alternating Current Oscillator 
114 Photoelectrical-type Touch Panel 
1 14a Switch section 
114b Touch side 

1 24 Ultrasonic-type Touch Panel 
124a Switch section 
124b Touch side 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] the touch panel has the features that thin-shape-izing is very 
possible - although kicked the above ~ since the pushing stroke of the switch section was about 0, 
and since a feeling of a click cannot be taken out unlike the switch which has the usual switch 
mechanism, in [ any ] the method, surely the switch section operated » ** (it made turn on typically) -- 
there is a problem that where of what is said cannot sense with a finger. Then, it does not know whether, 
surely the person who operated it operated the switch section, but he becomes uneasy. 
[0006] In order to compensate this, when the switch section of a touch panel was operated 
conventionally, the approach of changing the display of the liquid crystal display combined with the 
touch panel, and the approach of making the sound of a buzzer etc. were used together. 
[0007] However, by the approach of changing a display, when the operator has turned to width, when it 
is a visually handicapped person, it cannot check. 

[0008] moreover - the approach of making a sound - noisiness - when a location and an operator are 
persons hard of hearing, it cannot check. Moreover, in the location which will be troubled if a sound 
comes out, this sound becomes obstructive. 

[0009] It is most natural to sense to have operated the switch section too with the finger of the person 
who operated it, and it is rational. 

[0010] Then, this invention sets it as the main purpose to offer the thin switch which can sense having 
operated that switch section with a finger, and the display panel with a switch using it, employing 
efficiently the features of a touch panel that thin-shape-izing is very possible. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since this invention is constituted as above-mentioned, it does the following 
effectiveness so. 

[0064] According to the thin switch according to claim 1, since the above excitation means were 
combined with the touch panel, it can sense having operated the switch section of a touch panel with a 
finger by vibration of the touch side of a touch panel. That is, it can sense having operated the switch 
section with a finger, employing efficiently the features of a touch panel that thin-shape-izing is very 
possible. Consequently, sense of security can be given to the person who operated it. 
[0065] Thus, since it can sense having operated the switch section of a touch panel with the finger of the 
person who operated it according to this thin switch, it is the most natural and rational. Therefore, unlike 
the approach of changing the display of the display panel of the conventional example, when the 
operator has turned to width, also when it is a visually handicapped person, it can sense certainly, 
moreover, the approach of making the sound of the conventional example -- being different noisiness 
- also when a location and an operator are persons hard of hearing, it can sense certainly. Moreover, it 
can be used convenient at all also in the location which will be troubled if a sound comes out. 
[0066] Since the display panel with a switch according to claim 2 is having structure which has arranged 
the thin switch [ like ] according to claim 1 which used the touch panel near the upper part of a display 
panel, it can sense having operated the switch section of a touch panel with a finger by vibration of a 
touch side. Therefore, the same effectiveness as the thin switch of being able to give sense of security to 
the person who operated it according to claim 1 is done so. 

[0067] And since between a touch panel and display panels can be made to approach and the contents of 
a display of a display panel will be displayed by it immediately near the touch panel, the effectiveness 
that the contents of a display are very legible also does so. 
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MEANS 



[Means for Solving the Problem] The thin switch of this invention is characterized by answering that 
have the one or more switch sections the table of a touch side thru/or near the flesh side, pushed it in, 
and at least one switch section of a touch panel operational with about 0 in a stroke and this touch panel 
was operated, and having an excitation means of the touch panel concerned to vibrate a touch side at 
least. 

[0012] Moreover, the display panel with which the display panel with a switch of this invention has an 
information-display function, It is arranged near the upper part of this display panel, has the one or more 
switch sections the table of a touch side thru/or near the flesh side, and it is pushed in. Transparence 
operational with about 0 in a stroke, or a translucent touch panel, It is characterized by answering that at 
least one switch section of this touch panel was operated, and having an excitation means of the touch 
panel concerned to vibrate a touch side at least. 

[0013] A touch side is a field which the man of a touch panel touches. It means that any near the flesh 
side of a touch side the front face of a touch side itself and near front [ of a touch side ] are sufficient the 
table of a touch side thru/or near the flesh side. Actuation of the switch section is meaning changing the 
condition of the switch section and making it turn on typically. 

[0014] According to the above-mentioned thin switch, if the switch section of the touch panel is 
operated, it will be answered and it will get across to the finger of the person whom the touch side was 
vibrated at least and the vibration operated of the touch panel concerned with an excitation means. 
Therefore, it can sense having operated the switch section with a finger by vibration of a touch side. 
[0015] Substantially, since the above-mentioned display panel with a switch is having structure which 
has arranged the above thin switches which used the touch panel near the upper part of a display panel, it 
can sense having operated the switch section of a touch panel according to the same operation as the 
above-mentioned thin switch with a finger by vibration of a touch side. And since between a touch panel 
and display panels can be made to approach and the contents of a display of a display panel will be 
displayed by it immediately near the touch panel, the contents of a display are very legible. 
[0016] 1 

[Embodiment of the Invention] Drawing 1 is the sectional view showing the example of the display 
panel with a switch using a thin switch equipped with the touch panel of a resistance film type. In this 
example, one or more switch section 4a is formed near the flesh side of touch side 4b of a touch panel 4. 
[0017] The display panel with a switch of this example is making it structure which has arranged the 
thin switch 50 near the upper part of this display panel 2 while arranging the display panel 2 which has 
an information-display function at the pars basilaris ossis occipitalis within a case 20. 
[0018] A display panel 2 does not ask whether the information to display is a constant, or it is adjustable 
information, or is spontaneous light and whether it has the back light etc. that what is necessary is just to 
have the information-display function in short. For example, although this display panel 2 is a liquid 
crystal display typically, EL (electroluminescent) display, a plasma display, CRT, an LED array, the 
thing that combined the emitter which illuminates the inprinting plate and liquid crystal shutter which 
display information, and it, and the reflecting plate, a mere sheet, a mere plate which indicated 
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information further, etc. are sufficient as it. a display panel 2 - for example, a sheet, a plate, etc. like - 
- **** — although it is thin, a case may attach it in the rear face of a touch panel 4. 
[0019] What is necessary is just to select the structure of a case 20 suitably according to the class of 
display panel 2 etc. Moreover, it is good even if another in the case for thin switch 50, and the case for 
display-panel 2. 

[0020] In this example, viewing-area 2a which displays the contents chosen near the lower part of each 
switch section 4a of the touch panel 4 which constitutes the thin switch 50 by actuation of the switch 
section 4a concerned is formed in the display panel 2, respectively. Therefore, selection and actuation of 
desired switch section 4a become easy. 

[0021] In this example, the thin switch 50 answered that at least one switch section 4a of the touch panel 
4 of a resistance film type and this touch panel 4 was operated, and is equipped with the source 30 of 
excitation which constitutes an excitation means to vibrate the touch panel 4 whole containing surface 
touch side 4b. 

[0022] one or more switch section 4a turned on by pushing this touch panel 4 by about 0 namely, a 
stroke lightly from the outside near the front face of a hard substrate -- preparing - changing 
moreover -- this example the whole - transparence - or it is translucent. Like [ if an example is 
shown more ] the example shown, for example in drawing 2 , a touch panel 4 changes in piles the 
transparence sheet metal 16 with which the transparence sheet metal 10 which has two or more openings 
12 was piled up, and the transparent electrode 18 was further formed on it at the inferior surface of 
tongue on the hard substrate 6 of transparence with which the transparent electrode 8 was formed in the 
top face. Transparent electrodes 8 and 18 may also have the case of the electrode of the shape of two or 
more stripe which intersects perpendicularly mutually, one electrodes 18, for example, a transparent 
electrode, may be two or more electrodes, and the electrode 8 of another side, for example, a transparent 
electrode, may be a common electrode. Since transparence sheet metal 16 is sheet metal, it has 
flexibility. 

[0023] The hard substrate 6 is used downward for making vibration from the source 30 of excitation 
easy to tell the touch panel 4 whole, in order to maintain the monotonous configuration, since the touch 
panel 4 whole is floated from the display panel 2. This hard substrate 6 consists of for example, a 
transparence acrylic board, a transparence glass plate, etc. But the comparatively soft touch panel 
formed using the transparence sheet may be piled up on a substrate hard [ other ] (in the case of this 
example on the hard substrate of transparence). Moreover, instead of forming the hard substrate of touch 
panel 4 dedication, a display panel 2 may be made into a hard thing, and it may be made to serve as the 
above-mentioned hard substrate. 

[0024] By this touch panel 4, that front face more specifically the front face of that transparence sheet 
metal 16 If switch section 4a is formed in the part of each opening 12 which is touch side 4b which 
people touch, and is near [ the ] the background and the part of the desired opening 12 is lightly pushed 
from the transparence sheet metal 16 side The transparence sheet metal 16 and the transparent electrode 
18 of a part which were pushed bend, and the transparent electrode 18 contacts the lower transparent 
electrode 8 through opening 12, and is turned on electrically, however, the magnitude of each switch 
section 4a, a configuration, a location, a number, etc. may use two or more small switch section 4a as the 
one (namely, - electric - parallel connection - carrying out) switch section collectively arbitrarily 
[0025] In this example, although the periphery section of this touch panel 4 may be directly fixed to a 
case 20 again with reference to drawing 1 , in order to carry out that it is easy to vibrate the touch panel 
4 whole, a touch panel 4 is floated from a case 20, and that periphery section is supported from the case 
20 through two or more elastic bodies 24. This elastic body 24 is attached near the four corners of a 
touch panel 4. Although plate-like flat spring like the example shown in drawing 1 is sufficient as each 
elastic body 24, if it is made into the flat spring of the shape of a corrugated plate like the example 
shown in drawing 4 , it will become that it is much more easy to vibrate a touch panel 4. Moreover, 
coiled spring is sufficient as each elastic body 24, in addition rubber, sponge, etc. are sufficient as it. 
[0026] In this example, the periphery section 22 of a case 20 has hung on the periphery section of a 
touch panel 4, and although this periphery section 22 and touch panel 4 may be contacted directly, in 
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order to carry out that it is easy to vibrate a touch panel 4, the small clearance 26 is formed by this 
example. When forming a clearance 26, the elastic body 42 which has waterproofing and a protection- 
against-dust function may be formed there like the example shown in drawing 5 . This elastic body 42 is 
sponge, rubber membrane, etc. This thin switch 50 whole can be easily made into waterproofing and the 
dustproof structure, making vibration of a touch panel 4 easy, if the above elastic bodies 42 are formed, 
since a touch panel 4 has neither a hole nor a clearance and it has waterproofing and a protection- 
against-dust function from the first. 

[0027] Between the periphery section of the above-mentioned touch panel 4, and a case 20, the source 
30 of excitation which vibrates the touch panel 4 whole containing touch side 4b is formed in this 
example. But although it is touch side 4b that it is necessary to make it vibrate truly, since the front face 
of a touch panel 4 is touch side 4b as it is in this example, it is not indispensable to only carry out to 
vibrating the touch panel 4 whole, and to vibrate the touch panel 4 whole. Although ****** [ the 
number of these sources 30 of excitation / one ], if it makes it plurality and it is distributed and arranged 
in the periphery section of a touch panel 4, they can vibrate the touch panel 4 whole more uniformly. 
[0028] Each source 30 of excitation is a piezoelectric transducer as an example in this example. A 
piezoelectric transducer is a component which vibrates a piezo-electric substrate by impressing 
alternating voltage to inter-electrode [ which was prepared in both sides of a piezo-electric substrate ] as 
everyone knows. An electrostrictive actuator is one of those which have the almost same structure as 
this piezoelectric transducer, and it may be used for this source 30 of excitation. 
[0029] Since it will become the rude thing [ GOTSUGOTSU / thing / the feel which gets across to a 
finger ] if not much low, and a finger will become ticklish if not much high, as for the frequency which 
vibrates a touch panel 4 by the source 30 of excitation, it is desirable to carry out within the limits of 
50Hz - 150Hz, and especially its within the limits of 80Hz - 130Hz is desirable also among them. Also 
in other examples, it is the same. 

[0030] An example of a drive circuit which drives each source 30 of excitation electrically is shown in 
drawing 3 . 

[0031] The touch panel 4 has the transparent electrode 8 of m lines, and the transparent electrode 18 of n 
train in this example (m and n are one or more integers), and is switch section 4a which each of those 
intersections mentioned above. Each of these transparent electrodes 8 and 18 are connected to the 
detector 52 while they are pulled out in order to connect with the circuit (illustration abbreviation) of the 
exterior which specifies switch section 4a to which press actuation was performed. 
[0032] A detector 52 detects that at least one switch section 4a of a touch panel 4 was operated, and 
while the switch section 4a concerned is operated, it outputs the predetermined level S, for example, the 
detecting signal of a high level, all the time. This detector 52 can be carried out using the 1st OR circuit 
by which the transparent electrode 8 of 1-m lines was connected to the input section, the 2nd OR circuit 
by which the transparent electrode 18 of 1 - n train was connected to the input section, and the AND 
circuit which asks for ANDO of the output from both OR circuits etc., and can consist of well-known 
techniques. 

[0033] The detecting signal S from this detector 52 is given to the alternating current oscillator 54. 
While answering this detecting signal S and giving it, the alternating current oscillator 54 is put in block 
in each source 30 of excitation, supplies alternating voltage, and drives them. Between this alternating 
current oscillator 54 and the source 30 of excitation, an amplifying circuit may be prepared if needed. 
Since the frequency of the output of this alternating current oscillator 54 and the frequency of vibration 
of the source 30 of excitation are mutually equal fundamentally, as mentioned above, as for the 
frequency of the output of this alternating current oscillator 54, it is desirable to carry out within the 
limits of 50Hz - 150Hz, and especially its within the limits of 80Hz - 130Hz is desirable [ a frequency ] 
also among them. 

[0034] This detector 52 and the alternating current oscillator 54 may carry out containing in the case 20 
mentioned above etc., may be attached to the thin switch 50 of this example, may be contained in the 
device of the other party to which this thin switch 50 is connected, without making it such, or may be 
constituted using a circuit, a microcomputer, etc. which were formed there. The same is said of the 
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detectors 92 and 108 mentioned later. 

[0035] If one switch section 4a of the arbitration of a touch panel 4 will be pushed if actuation of the 
thin switch 50 shown in drawing 1 is explained, and it is made to turn on It is detected by the detector 
52, a detecting signal S is outputted from there, according to it, alternating voltage is supplied to each 
source 30 of excitation from the alternating current oscillator 54, each source 30 of excitation vibrates, 
and the touch panel 4 whole which contains touch side 4b by it is vibrated. And it gets across to the 
finger of the person whom vibration of this touch panel 4 operated. Therefore, it can sense having 
operated switch section 4a with the operated finger. Consequently, sense of security can be given to the 
person who operated it. 

[0036] If press actuation of switch section 4a of a touch panel 4 is stopped, the switch section 4a 
concerned is turned off by itself, it will be answered, the output of the detecting signal S from a detector 
52 and the output of the alternating voltage from the alternating current oscillator 54 will stop, and 
vibration of a touch panel 4 will stop. 

[0037] Thus, it is the finger of the person who operated it with this thin switch 50, and since what (it was 
made to turn on typically) switch section 4a of a request of a touch panel 4 was operated for can be 
sensed, it is the most natural and rational. Therefore, unlike the approach of changing the display of the 
display panel of the conventional example, when the operator has turned to width, also when it is a 
visually handicapped person, it can sense certainly, moreover, the approach of making the sound of the 
conventional example -- being different - noisiness - also when a location and an operator are persons 
hard of hearing, it can sense certainly. Moreover, it can be used convenient at all also in the location 
which will be troubled if a sound comes out. 

[0038] Moreover, since the above-mentioned display panel with a switch using such a thin switch 50 can 
make between a touch panel 4 and display panels 2 approach and the contents of a display of a display 
panel 2 will be displayed by it immediately near the touch panel 4, in addition to the above effectiveness 
of the thin switch 50, the effectiveness that the contents of a display of a display panel 2 are very legible 
is also acquired. 

[0039] Each source 30 of excitation is things other than the piezoelectric transducer mentioned above or 
an electrostrictive actuator, and may be constituted. Also in other examples mentioned later, it is the 
same. 

[0040] For example, the source 30 of excitation may consist of an electromagnet 32 which wound the 
coil 36 around the iron core 34, and a permanent magnet 38 attached in the touch panel 4 so that a 
clearance might be opened in it and it might be countered like the example shown in drawing 4 . 
Alternating current is supplied from the alternating current oscillator 54 mentioned above on this 
electromagnet 32. In the magnetic pole of an iron core 34, N and S occur by turns by it, the permanent 
magnet 38 which counters it can be attracted or repelled, and a touch panel 4 can be vibrated by it. The 
number of the magnetic poles of an iron core 34 one, and they should just make N pole or the south pole 
of a permanent magnet 38 counter it in that case. Although ferromagnetics, such as a griddle, may be 
used instead of a permanent magnet 38, since the direction which uses a permanent magnet 38 can also 
use the magnetism, exciting force becomes larger. If it puts in another way, the output of the alternating 
current oscillator 54 can be made small, and power-saving can be attained. 

[0041] the electromagnetism which has the plunger by which the source 30 of excitation was connected 
to the touch panel 4, the coil which attracts it - you may constitute from a solenoid, this 
electromagnetism - alternating current is supplied from the alternating current oscillator 54 mentioned 
above in the solenoid. By it, a plunger can vibrate and a touch panel 4 can be vibrated. 
[0042] The source 30 of excitation has attached the weight which carried out eccentricity to the 
revolving shaft, and may constitute it from a vibrating motor with which the motor itself vibrates. In that 
case, what is necessary is just to prepare DC power supply or the amplifying circuit which amplifies a 
detecting signal S instead of the alternating current oscillator 54 mentioned above. A touch panel 4 can 
be vibrated by contacting or attaching this vibrating motor in the touch panel 4, and rotating it. 
[0043] In addition, in the case of the above-mentioned example, the touch panel 4 made it the thing of 
transparence, as it mentioned above in order to combine with the display panel 2 arranged downward, 
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but according to the contents of a display of a display panel 2 etc., it does not necessarily need to be 
transparent, may be translucent and, in short, just penetrates the light from the lower display panel 2. 
[0044] Moreover, since it is not necessary to be also able to use it, without piling up on a display panel 
2, for example, to be independent separately [ a display panel 2 ], or to also use the thin switch 50 
combining other devices etc., and to make the light from the lower display panel 2 penetrate in that case, 
the above-mentioned thin switch 50 does not need to be transparent or translucent, and even when it is 
opaque, it is good. [ of a touch panel 4 ] In that case, the need may be accepted for discernment of 
switch section 4a etc., and you may carry out filling in, stamping and sticking an alphabetic character, a 
notation, etc. on the front face of a touch panel 4 etc. Also in other examples mentioned later, it is the 
same. 

[0045] By the way, the photoelectrical-type touch panel which is [ a thing / it ] intermittent or attenuates 
that the light which came out of the light emitting device goes into a photo detector besides the touch 
panel 4 of the above resistance film types, or the ultrasonic-type touch panel which is [ a thing / it ] 
intermittent or attenuates that the supersonic wave which came out of the ultrasonic oscillation 
component goes into a **** component is sufficient as a touch panel. It is there, next the example using 
a photoelectrical-type touch panel or an ultrasonic-type touch panel is explained. However, the same 
part as a previous example omits duplication explanation, and explains difference with a previous 
example to a subject. 

[0046] Drawing 6 is the sectional view showing partially an example in case a touch panel 1 14 is a 
photoelectrical type, and since the part below a touch panel 114 is the same as that of a previous 
example, illustration is omitted here. In this example, one or more switch section 1 14a is formed near 
front [ of touch side 1 14b of a touch panel 1 14 ]. 

[0047] A touch panel 1 14 also refers to drawing 7 , carries out phase opposite of two or more photo 
detectors 90 which change it into an electrical signal in response to two or more light emitting devices 
84 which output light 86, and the light 86 concerned in all directions into the periphery section 22 of a 
case 20, is arranged, and is carrying out the configuration in which the matrix-like optical path 88 was 
formed to the space near the front face of the hard substrate 82. Near the intersection of two optical 
paths 88 is switch section 114a, respectively. The number of the optical paths 88 which carry out matrix 
arrangement is arbitrary at mxn (m and n are one or more integers). 

[0048] The hard substrate 82 consists of transparence, a translucent glass plate, or an acrylic board. Each 
light emitting device 84 is LED, semiconductor laser, etc. Each photo detector 90 is photo diode, a photo 
transistor, etc. It is the same as that of the case of a previous example whether the elastic body which has 
waterproofing and a protection-against-dust function is prepared in whether a clearance is opened 
between this hard substrate 82 and the periphery section 22 of a case 20 and there. 
[0049] Although the light 86 outputted from each light emitting device 84 is desirable since infrared 
light is not attached to the public notice, of course, the light is sufficient as it. Moreover, the method 
made to always emit light is sufficient as the method which makes each light emitting device 84 emit 
light, and the method (this is also called a sequential luminescence method or a scanning method) made 
to emit light in order using a microcomputer etc. is sufficient as it. This microcomputer etc. may be used 
also [ what / constitutes the detector 92 explained below ]. 

[0050] As this example shows to each photo detector 90 in every direction at drawing 7 , a signal is 
answered from each photo detector 90. The function which outputs the position signal P with which the 
location (coordinate) of the intersection of an optical path 88 to which the quantity of light fell is 
detected, namely, switch section 114a to which actuation was performed is specified, and the location is 
expressed, The detector 92 which has the function which outputs the detecting signal S which detected 
and mentioned above that at least one switch section 1 14a was operated is connected. It is the same as 
that of the case of the example mentioned above after the alternating current oscillator 54, and 
explanation of the operation etc. is omitted. 

[0051] The front face of the hard substrate 82 is touch side 114b which people touch, and it is made to 
vibrate in this example by the source 30 of excitation which mentioned above the hard substrate 82 
whole which forms this touch side 114b. That is, if touch side 114b is touched with a finger, an optical 
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path 88 is interrupted with a finger and switch section 114a of arbitration is operated, it is detected by 
the detector 92, it is answered, with the alternating current oscillator 54, the source 30 of excitation will 
drive, the hard substrate 82 will vibrate, and it will get across to a finger. Therefore, it can sense having 
operated switch section 114a with the operated finger. 

[0052] In addition, the hard substrate 82 may make that display panel 2 serve as the above-mentioned 
hard substrate, since the main functions form touch side 114b in this example, when the hard display 
panel 2 (refer to drawing 1 ) is arranged downward. That is, the hard substrate 82 is omitted and it is 
good also considering the front face of a display panel 2 as a touch side. In that case, what is necessary 
is just to vibrate a front face by the source 30 of excitation, even if there are few these display panels 2. 
[0053] Drawing 8 is the sectional view showing partially an example in case a touch panel 124 is an 
ultrasonic type, and since the part below a touch panel 124 is the same as that of the case of a previous 
example, illustration is omitted here. In this example, one or more switch section 124a is formed in the 
front face of touch side 124b of a touch panel 124 itself. 

[0054] This touch panel 124 is based on the same technical thought as the touch panel indicated by U.S. 
Pat. No. 5,177,327. 

[0055] That is, this touch panel 124 also refers to drawing 9 , carries out phase opposite of two or more 
**** components 106 which change it into an electrical signal in response to two or more oscillation 
components 96 with which a supersonic wave 100 is outputted, and the supersonic wave 100 concerned 
in all directions on the front face of the periphery section of the hard substrate 94, is arranged, and is 
carrying out the configuration in which the ultrasonic matrix-like path 102 was formed on the front face" 
of the hard substrate 94. Near the intersection of two ultrasonic paths 102 is switch section 124a, 
respectively. In this case, since directivity is very high, there is usually no possibility of 100 supersonic 
wave that the supersonic wave 100 which spreads one ultrasonic path 102 may enter and interfere in the 
next ultrasonic path 102. The number of the ultrasonic paths 102 which carry out matrix arrangement is 
arbitrary at mxn (m and n are one or more integers). 
[0056] The hard substrate 94 is transparence or a translucent glass substrate. 

[0057] In this example, a supersonic wave 100 is a surface acoustic wave, the supersonic wave 100 from 
the oscillation component 96 is led to the front face of a substrate 94 via waveguide 98, and the 
supersonic wave 100 of the front face of a substrate 94 is led to the **** component 106 for it via 
waveguide 104. Each oscillation component 96 and each **** component 106 are piezoelectric 
transducers. These are dedicated to the space section in the periphery section 22 of a case 20 in this 
example. It is the same as that of the case of a previous example whether the elastic body which has 
waterproofing and a protection-against-dust function is prepared in whether a clearance is opened 
between the periphery section 22 of this case 20 and a substrate 94 and there. 

[0058] As this example shows to each **** component 106 in every direction at drawing 9 , a signal is 
answered from each **** component 106. The function which outputs the position signal P with which 
the location (coordinate) of the intersection of the ultrasonic path 102 which the supersonic wave 100 
decreased is detected, namely, switch section 124a to which actuation was performed is specified, and 
the location is expressed, The detector 108 which has the function which outputs the detecting signal S 
which detected and mentioned above that at least one switch section 124a was operated is connected. It 
is the same as that of the case of the example mentioned above after the alternating current oscillator 54, 
and explanation of the operation etc. reduces a labor. 

[0059] The front face of the hard substrate 94 is touch side 124b which people touch, and it is made to 
vibrate in this example by the source 30 of excitation which mentioned above the hard substrate 94 
whole containing this touch side 124b. That is, if touch side 124b is touched with a finger, a supersonic 
wave 100 is absorbed with a finger and switch section 124a of arbitration is operated, it is detected by 
the detector 108, it is answered, with the alternating current oscillator 54, the source 30 of excitation will 
drive, the hard substrate 94 will vibrate, and it will get across to a finger. Therefore, it can sense having 
operated switch section 124a with the operated finger. 

[0060] In addition, the distortional wave which spreads the interior of the hard substrate 94 may be used 
instead of the above surface acoustic waves as a supersonic wave 100. In that case, the oscillation 
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component 96 and the **** component 106 are attached in the end face in which the hard substrate 94 
carries out phase opposite. This method is also called the inside guided wave form. In the case of this 
method, it is possible that one or more switch sections which were mentioned above 124a is formed near 
the flesh side of touch side 124b of the front face of the hard substrate 94. 

[0061] Although each made the direction of excitation of the touch side by the source 30 of excitation 
the vertical direction of a touch side in the above-mentioned example, it is not limited to it, and the 
direction of other, for example, the direction along a touch side etc., is sufficient, and, in short, a touch 
side should just vibrate. 

[0062] If the transparence sheet metal 132 which has a through hole 134 into the part corresponding to 
the switch section of those touch panels may be put on the front face of the all directions-type touch 
panel mentioned above like the example shown in drawing 10 and it is made such, since a finger can be 
positioned with few level differences produced into the part of a through hole 134, positioning of the 
finger to the switch section becomes easily and certain. The part which that becomes thin and has a level 
difference in this transparence sheet metal 132 although penetration has not been carried out instead of 
the through hole 134 may be prepared, and even if such, the same effectiveness as the above is acquired. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 in the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the thin switch used for for example, FA (factory 
automation) device, an automatic vending machine, an automatic ticket vending machine, information 
machines and equipment, a home electrical-and-electric-equipment product, the actuation device of 
medical application, etc., and the display panel with a switch using it. 
[0002] 

[Description of the Prior Art] A touch panel is one of the typical things of a thin switch. If it 
summarizes, the touch panel has [ near / which people touch / the table of a touch side thru/or near the 
flesh side ] the one or more switch sections, pushes it in, and a stroke is about 0, namely, it can say it as 
the switch of the shape of whether it touches and a panel operational with extent pushed lightly. 
[0003] The resistance film type which opened few tooth spaces for the up-and-down transparent 
electrode between ** transparence sheet metal, and was made to counter such a touch panel (this is also 
called a transparent electrode type.) There are a photoelectrical type which intercepts or attenuates with 
a finger etc. that the light which came out of the same ** light emitting device below goes into a photo 
detector, an ultrasonic type which intercepts or attenuates with a finger etc. that the supersonic wave 
which came out of ** supersonic-wave oscillation component goes into a **** component, other 
electrostatic-capacity types, etc. 

[0004] Such a touch panel is used as a display panel with a switch by piling it as a thin switch up by 

independent [ its ] on the display panel which has an information-display function. 

[0005] 

[Problem(s) to be Solved by the Invention] the touch panel has the features that thin-shape-izing is very 
possible - although kicked - the above - since the pushing stroke of the switch section was about 0, 
and since a feeling of a click cannot be taken out unlike the switch which has the usual switch 
mechanism, in [ any ] the method, surely the switch section operated - ** (it made turn on typically) - 
there is a problem that where of what is said cannot sense with a finger. Then, it does not know whether, 
surely the person who operated it operated the switch section, but he becomes uneasy. 
[0006] In order to compensate this, when the switch section of a touch panel was operated 
conventionally, the approach of changing the display of the liquid crystal display combined with the 
touch panel, and the approach of making the sound of a buzzer etc. were used together. 
[0007] However, by the approach of changing a display, when the operator has turned to width, when it 
is a visually handicapped person, it cannot check. 

[0008] moreover - the approach of making a sound - noisiness - when a location and an operator are 
persons hard of hearing, it cannot check. Moreover, in the location which will be troubled if a sound 
comes out, this sound becomes obstructive. 

[0009] It is most natural to sense to have operated the switch section too with the finger of the person 
who operated it, and it is rational. 

[0010] Then, this invention sets it as the main purpose to offer the thin switch which can sense having 
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operated that switch section with a finger, and the display panel with a switch using it, employing 

efficiently the features of a touch panel that thin-shape-izing is very possible. 

[0011] 

[Means for Solving the Problem] The thin switch of this invention is characterized by answering that 
have the one or more switch sections the table of a touch side thru/or near the flesh side, pushed it in, 
and at least one switch section of a touch panel operational with about 0 in a stroke and this touch panel 
was operated, and having an excitation means of the touch panel concerned to vibrate a touch side at 
least. 

[0012] Moreover, the display panel with which the display panel with a switch of this invention has an 
information-display function, It is arranged near the upper part of this display panel, has the one or more 
switch sections the table of a touch side thru/or near the flesh side, and it is pushed in. Transparence 
operational with about 0 in a stroke, or a translucent touch panel, It is characterized by answering that at 
least one switch section of this touch panel was operated, and having an excitation means of the touch 
panel concerned to vibrate a touch side at least. 

[0013] A touch side is a field which the man of a touch panel touches. It means that any near the flesh 
side of a touch side the front face of a touch side itself and near front [ of a touch side ] are sufficient the 
table of a touch side thru/or near the flesh side. Actuation of the switch section is meaning changing the 
condition of the switch section and making it turn on typically. 

[0014] According to the above-mentioned thin switch, if the switch section of the touch panel is 
operated, it will be answered and it will get across to the finger of the person whom the touch side was 
vibrated at least and the vibration operated of the touch panel concerned with an excitation means. 
Therefore, it can sense having operated the switch section with a finger by vibration of a touch side. 
[0015] Substantially, since the above-mentioned display panel with a switch is having structure which 
has arranged the above thin switches which used the touch panel near the upper part of a display panel, it 
can sense having operated the switch section of a touch panel according to the same operation as the 
above-mentioned thin switch with a finger by vibration of a touch side. And since between a touch panel 
and display panels can be made to approach and the contents of a display of a display panel will be 
displayed by it immediately near the touch panel, the contents of a display are very legible. 
[0016] 

[Embodiment of the Invention] Drawing 1 is the sectional view showing the example of the display 
panel with a switch using a thin switch equipped with the touch panel of a resistance film type. In this 
example, one or more switch section 4a is formed near the flesh side of touch side 4b of a touch panel 4. 
[0017] The display panel with a switch of this example is making it structure which has arranged the 
thin switch 50 near the upper part of this display panel 2 while arranging the display panel 2 which has 
an informati on -display function at the pars basilaris ossis occipitalis within a case 20. 
[0018] A display panel 2 does not ask whether the information to display is a constant, or it is adjustable 
information, or is spontaneous light and whether it has the back light etc. that what is necessary is just to 
have the information-display function in short. For example, although this display panel 2 is a liquid 
crystal display typically, EL (electroluminescent) display, a plasma display, CRT, an LED array, the 
thing that combined the emitter which illuminates the inprinting plate and liquid crystal shutter which 
display information, and it, and the reflecting plate, a mere sheet, a mere plate which indicated 
information further, etc. are sufficient as it. a display panel 2 - for example, a sheet, a plate, etc. - like - 
- **** - although it is thin, a case may attach it in the rear face of a touch panel 4. 
[0019] What is necessary is just to select the structure of a case 20 suitably according to the class of 
display panel 2 etc. Moreover, it is good even if another in the case for thin switch 50, and the case for 
display-panel 2. 

[0020] In this example, viewing-area 2a which displays the contents chosen near the lower part of each 
switch section 4a of the touch panel 4 which constitutes the thin switch 50 by actuation of the switch 
section 4a concerned is formed in the display panel 2, respectively. Therefore, selection and actuation of 
desired switch section 4a become easy. 

[0021] In this example, the thin switch 50 answered that at least one switch section 4a of the touch panel 
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4 of a resistance film type and this touch panel 4 was operated, and is equipped with the source 30 of 
excitation which constitutes an excitation means to vibrate the touch panel 4 whole containing surface 
touch side 4b. 

[0022] one or more switch section 4a turned on by pushing this touch panel 4 by about 0 namely, a 
stroke — lightly from the outside near the front face of a hard substrate — preparing - changing - 
moreover ~ this example — the whole — transparence ~ or it is translucent. Like [ if an example is 
shown more ] the example shown, for example in drawing 2 , a touch panel 4 changes in piles the 
transparence sheet metal 16 with which the transparence sheet metal 10 which has two or more openings 
12 was piled up, and the transparent electrode 18 was further formed on it at the inferior surface of 
tongue on the hard substrate 6 of transparence with which the transparent electrode 8 was formed in the 
top face. Transparent electrodes 8 and 18 may also have the case of the electrode of the shape of two or 
more stripe which intersects perpendicularly mutually, one electrodes 18, for example, a transparent 
electrode, may be two or more electrodes, and the electrode 8 of another side, for example, a transparent 
electrode, may be a common electrode. Since transparence sheet metal 16 is sheet metal, it has 
flexibility. 

[0023] The hard substrate 6 is used downward for making vibration from the source 30 of excitation 
easy to tell the touch panel 4 whole, in order to maintain the monotonous configuration, since the touch 
panel 4 whole is floated from the display panel 2. This hard substrate 6 consists of for example, a 
transparence acrylic board, a transparence glass plate, etc. But the comparatively soft touch panel 
formed using the transparence sheet may be piled up on a substrate hard [ other ] (in the case of this 
example on the hard substrate of transparence). Moreover, instead of forming the hard substrate of touch 
panel 4 dedication, a display panel 2 may be made into a hard thing, and it may be made to serve as the 
above-mentioned hard substrate. 

[0024] By this touch panel 4, that front face more specifically the front face of that transparence sheet 
metal 16 If switch section 4a is formed in the part of each opening 12 which is touch side 4b which 
people touch, and is near [ the ] the background and the part of the desired opening 12 is lightly pushed 
from the transparence sheet metal 16 side The transparence sheet metal 16 and the transparent electrode 
18 of a part which were pushed bend, and the transparent electrode 18 contacts the lower transparent 
electrode 8 through opening 12, and is turned on electrically, however, the magnitude of each switch 
section 4a, a configuration, a location, a number, etc. may use two or more small switch section 4a as the 
one (namely, - electric - parallel connection - carrying out) switch section collectively arbitrarily 
[0025] In this example, although the periphery section of this touch panel 4 may be directly fixed to a 
case 20 again with reference to drawing 1 , in order to carry out that it is easy to vibrate the touch panel 
4 whole, a touch panel 4 is floated from a case 20, and that periphery section is supported from the case 
20 through two or more elastic bodies 24. This elastic body 24 is attached near the four comers of a 
touch panel 4. Although plate-like flat spring like the example shown in drawing 1 is sufficient as each 
elastic body 24, if it is made into the flat spring of the shape of a corrugated plate like the example 
shown in drawing 4 , it will become that it is much more easy to vibrate a touch panel 4. Moreover, 
coiled spring is sufficient as each elastic body 24, in addition rubber, sponge, etc. are sufficient as it. 
[0026] In this example, the periphery section 22 of a case 20 has hung on the periphery section of a 
touch panel 4, and although this periphery section 22 and touch panel 4 may be contacted directly, in 
order to carry out that it is easy to vibrate a touch panel 4, the small clearance 26 is formed by this 
example. When forming a clearance 26, the elastic body 42 which has waterproofing and a protection- 
against-dust function may be formed there like the example shown in drawing 5 . This elastic body 42 is 
sponge, rubber membrane, etc. This thin switch 50 whole can be easily made into waterproofing and the 
dustproof structure, making vibration of a touch panel 4 easy, if the above elastic bodies 42 are formed, 
since a touch panel 4 has neither a hole nor a clearance and it has waterproofing and a protection- 
against-dust function from the first. 

[0027] Between the periphery section of the above-mentioned touch panel 4, and a case 20, the source 
30 of excitation which vibrates the touch panel 4 whole containing touch side 4b is formed in this 
example. But although it is touch side 4b that it is necessary to make it vibrate truly, since the front face 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/8/2006 



JP,09-161602,A [DETAILED DESCRIPTION] 



Page 4 of 8 



of a touch panel 4 is touch side 4b as it is in this example, it is not indispensable to only carry out to 
vibrating the touch panel 4 whole, and to vibrate the touch panel 4 whole. Although ****** j- ^ e 
number of these sources 30 of excitation / one ], if it makes it plurality and it is distributed and arranged 
in the periphery section of a touch panel 4, they can vibrate the touch panel 4 whole more uniformly. 
[0028] Each source 30 of excitation is a piezoelectric transducer as an example in this example. A 
piezoelectric transducer is a component which vibrates a piezo-electric substrate by impressing 
alternating voltage to inter-electrode [ which was prepared in both sides of a piezo-electric substrate ] as 
everyone knows. An electrostrictive actuator is one of those which have the almost same structure as 
this piezoelectric transducer, and it may be used for this source 30 of excitation. 
[0029] Since it will become the rude thing [ GOTSUGOTSU / thing / the feel which gets across to a 
finger ] if not much low, and a finger will become ticklish if not much high, as for the frequency which 
vibrates a touch panel 4 by the source 30 of excitation, it is desirable to carry out within the limits of 
50Hz - 150Hz, and especially its within the limits of 80Hz - 130Hz is desirable also among them. Also 
in other examples, it is the same. 

[0030] An example of a drive circuit which drives each source 30 of excitation electrically is shown in 
drawing 3 . 

[0031] The touch panel 4 has the transparent electrode 8 of m lines, and the transparent electrode 18 of n 
train in this example (m and n are one or more integers), and is switch section 4a which each of those 
intersections mentioned above. Each of these transparent electrodes 8 and 18 are connected to the 
detector 52 while they are pulled out in order to connect with the circuit (illustration abbreviation) of the 
exterior which specifies switch section 4a to which press actuation was performed. 
[0032] A detector 52 detects that at least one switch section 4a of a touch panel 4 was operated, and 
while the switch section 4a concerned is operated, it outputs the predetermined level S, for example, the 
detecting signal of a high level, all the time. This detector 52 can be carried out using the 1st OR circuit 
by which the transparent electrode 8 of 1-m lines was connected to the input section, the 2nd OR circuit 
by which the transparent electrode 18 of 1 - n train was connected to the input section, and the AND 
circuit which asks for ANDO of the output from both OR circuits etc., and can consist of well-known 
techniques. 

[0033] The detecting signal S from this detector 52 is given to the alternating current oscillator 54. 
While answering this detecting signal S and giving it, the alternating current oscillator 54 is put in block 
in each source 30 of excitation, supplies alternating voltage, and drives them. Between this alternating 
current oscillator 54 and the source 30 of excitation, an amplifying circuit may be prepared if needed. 
Since the frequency of the output of this alternating current oscillator 54 and the frequency of vibration 
of the source 30 of excitation are mutually equal fundamentally, as mentioned above, as for the 
frequency of the output of this alternating current oscillator 54, it is desirable to carry out within the 
limits of 50Hz - 150Hz, and especially its within the limits of 80Hz - 130Hz is desirable [ a frequency ] 
also among them. 

[0034] This detector 52 and the alternating current oscillator 54 may carry out containing in the case 20 
mentioned above etc., may be attached to the thin switch 50 of this example, may be contained in the 
device of the other party to which this thin switch 50 is connected, without making it such, or may be 
constituted using a circuit, a microcomputer, etc. which were formed there. The same is said of the 
detectors 92 and 108 mentioned later. 

[0035] If one switch section 4a of the arbitration of a touch panel 4 will be pushed if actuation of the 
thin switch 50 shown in drawing 1 is explained, and it is made to turn on It is detected by the detector 
52, a detecting signal S is outputted from there, according to it, alternating voltage is supplied to each 
source 30 of excitation from the alternating current oscillator 54, each source 30 of excitation vibrates, 
and the touch panel 4 whole which contains touch side 4b by it is vibrated. And it gets across to the 
finger of the person whom vibration of this touch panel 4 operated. Therefore, it can sense having 
operated switch section 4a with the operated finger. Consequently, sense of security can be given to the 
person who operated it. 

[0036] If press actuation of switch section 4a of a touch panel 4 is stopped, the switch section 4a 
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concerned is turned off by itself, it will be answered, the output of the detecting signal S from a detector 
52 and the output of the alternating voltage from the alternating current oscillator 54 will stop, and 
vibration of a touch panel 4 will stop. 

[0037] Thus, it is the finger of the person who operated it with this thin switch 50, and since what (it was 
made to turn on typically) switch section 4a of a request of a touch panel 4 was operated for can be 
sensed, it is the most natural and rational. Therefore, unlike the approach of changing the display of the 
display panel of the conventional example, when the operator has turned to width, also when it is a 
visually handicapped person, it can sense certainly, moreover, the approach of making the sound of the 
conventional example — being different — noisiness — also when a location and an operator are persons 
hard of hearing, it can sense certainly. Moreover, it can be used convenient at all also in the location 
which will be troubled if a sound comes out. 

[0038] Moreover, since the above-mentioned display panel with a switch using such a thin switch 50 can 
make between a touch panel 4 and display panels 2 approach and the contents of a display of a display 
panel 2 will be displayed by it immediately near the touch panel 4, in addition to the above effectiveness 
of the thin switch 50, the effectiveness that the contents of a display of a display panel 2 are very legible 
is also acquired. 

[0039] Each source 30 of excitation is things other than the piezoelectric transducer mentioned above or 
an electrostrictive actuator, and may be constituted. Also in other examples mentioned later, it is the 
same. 

[0040] For example, the source 30 of excitation may consist of an electromagnet 32 which wound the 
coil 36 around the iron core 34, and a permanent magnet 38 attached in the touch panel 4 so that a 
clearance might be opened in it and it might be countered like the example shown in drawing 4 . 
Alternating current is supplied from the alternating current oscillator 54 mentioned above on this 
electromagnet 32. In the magnetic pole of an iron core 34, N and S occur by turns by it, the permanent 
magnet 38 which counters it can be attracted or repelled, and a touch panel 4 can be vibrated by it. The 
number of the magnetic poles of an iron core 34 one, and they should just make N pole or the south pole 
of a permanent magnet 38 counter it in that case. Although ferromagnetics, such as a griddle, may be 
used instead of a permanent magnet 38, since the direction which uses a permanent magnet 38 can also 
use the magnetism, exciting force becomes larger. If it puts in another way, the output of the alternating 
current oscillator 54 can be made small, and power-saving can be attained. 

[0041] the electromagnetism which has the plunger by which the source 30 of excitation was connected 
to the touch panel 4, the coil which attracts it - you may constitute from a solenoid, this 
electromagnetism - alternating current is supplied from the alternating current oscillator 54 mentioned 
above in the solenoid. By it, a plunger can vibrate and a touch panel 4 can be vibrated. 
[0042] The source 30 of excitation has attached the weight which carried out eccentricity to the 
revolving shaft, and may constitute it from a vibrating motor with which the motor itself vibrates. In that 
case, what is necessary is just to prepare DC power supply or the amplifying circuit which amplifies a 
detecting signal S instead of the alternating current oscillator 54 mentioned above. A touch panel 4 can 
be vibrated by contacting or attaching this vibrating motor in the touch panel 4, and rotating it. 
[0043] In addition, in the case of the above-mentioned example, the touch panel 4 made it the thing of 
transparence, as it mentioned above in order to combine with the display panel 2 arranged downward, 
but according to the contents of a display of a display panel 2 etc., it does not necessarily need to be 
transparent, may be translucent and, in short, just penetrates the light from the lower display panel 2. 
[0044] Moreover, since it is not necessary to be also able to use it, without piling up on a display panel 
2, for example, to be independent separately [ a display panel 2 ], or to also use the thin switch 50 
combining other devices etc., and to make the light from the lower display panel 2 penetrate in that case, 
the above-mentioned thin switch 50 does not need to be transparent or translucent, and even when it is 
opaque, it is good. [ of a touch panel 4 ] In that case, the need may be accepted for discernment of 
switch section 4a etc., and you may carry out filling in, stamping and sticking an alphabetic character, a 
notation, etc. on the front face of a touch panel 4 etc. Also in other examples mentioned later, it is the 
same. 
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[0045] By the way, the photoelectrical-type touch panel which is [ a thing / it ] intermittent or attenuates 
that the light which came out of the light emitting device goes into a photo detector besides the touch 
panel 4 of the above resistance film types, or the ultrasonic-type touch panel which is [ a thing / it ] 
intermittent or attenuates that the supersonic wave which came out of the ultrasonic oscillation 
component goes into a **** component is sufficient as a touch panel. It is there, next the example using 
a photoelectrical-type touch panel or an ultrasonic-type touch panel is explained. However, the same 
part as a previous example omits duplication explanation, and explains difference with a previous 
example to a subject. 

[0046] Drawing 6 is the sectional view showing partially an example in case a touch panel 114 is a 
photoelectrical type, and since the part below a touch panel 1 14 is the same as that of a previous 
example, illustration is omitted here. In this example, one or more switch section 114a is formed near 
front [ of touch side 1 14b of a touch panel 114]. 

[0047] A touch panel 1 14 also refers to drawin g 7 , carries out phase opposite of two or more photo 
detectors 90 which change it into an electrical signal in response to two or more light emitting devices 
84 which output light 86, and the light 86 concerned in all directions into the periphery section 22 of a 
case 20, is arranged, and is carrying out the configuration in which the matrix-like optical path 88 was 
formed to the space near the front face of the hard substrate 82. Near the intersection of two optical 
paths 88 is switch section 114a, respectively. The number of the optical paths 88 which carry out matrix 
arrangement is arbitrary at mxn (m and n are one or more integers). 

[0048] The hard substrate 82 consists of transparence, a translucent glass plate, or an acrylic board. Each 
light emitting device 84 is LED, semiconductor laser, etc. Each photo detector 90 is photo diode, a photo 
transistor, etc. It is the same as that of the case of a previous example whether the elastic body which has 
waterproofing and a protection-against-dust function is prepared in whether a clearance is opened 
between this hard substrate 82 and the periphery section 22 of a case 20 and there. 
[0049] Although the light 86 outputted from each light emitting device 84 is desirable since infrared 
light is not attached to the public notice, of course, the light is sufficient as it. Moreover, the method 
made to always emit light is sufficient as the method which makes each light emitting device 84 emit 
light, and the method (this is also called a sequential luminescence method or a scanning method) made 
to emit light in order using a microcomputer etc. is sufficient as it. This microcomputer etc. may be used 
also [ what / constitutes the detector 92 explained below ]. 

[0050] As this example shows to each photo detector 90 in every direction at drawing 7 , a signal is 
answered from each photo detector 90. The function which outputs the position signal P with which the 
location (coordinate) of the intersection of an optical path 88 to which the quantity of light fell is 
detected, namely, switch section 114a to which actuation was performed is specified, and the location is 
expressed, The detector 92 which has the function which outputs the detecting signal S which detected 
and mentioned above that at least one switch section 114a was operated is connected. It is the same as 
that of the case of the example mentioned above after the alternating current oscillator 54, and 
explanation of the operation etc. is omitted. 

[0051] The front face of the hard substrate 82 is touch side 114b which people touch, and it is made to 
vibrate in this example by the source 30 of excitation which mentioned above the hard substrate 82 
whole which forms this touch side 1 14b. That is, if touch side 1 14b is touched with a finger, an optical 
path 88 is interrupted with a finger and switch section 114a of arbitration is operated, it is detected by 
the detector 92, it is answered, with the alternating current oscillator 54, the source 30 of excitation will 
drive, the hard substrate 82 will vibrate, and it will get across to a finger. Therefore, it can sense having 
operated switch section 1 14a with the operated finger. 

[0052] In addition, the hard substrate 82 may make that display panel 2 serve as the above-mentioned 
hard substrate, since the main functions form touch side 114b in this example, when the hard display 
panel 2 (refer to drawing 1 ) is arranged downward. That is, the hard substrate 82 is omitted and it is 
good also considering the front face of a display panel 2 as a touch side. In that case, what is necessary 
is just to vibrate a front face by the source 30 of excitation, even if there are few these display panels 2. 
[0053] Drawing 8 is the sectional view showing partially an example in case a touch panel 124 is an 
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ultrasonic type, and since the part below a touch panel 124 is the same as that of the case of a previous 
example, illustration is omitted here. In this example, one or more switch section 124a is formed in the 
front face of touch side 124b of a touch panel 124 itself. 

[0054] This touch panel 124 is based on the same technical thought as the touch panel indicated by U.S. 
Pat. No. 5,177,327. 

[0055] That is, this touch panel 124 also refers to drawing 9 , carries out phase opposite of two or more 
**** components 106 which change it into an electrical signal in response to two or more oscillation 
components 96 with which a supersonic wave 100 is outputted, and the supersonic wave 100 concerned 
in all directions on the front face of the periphery section of the hard substrate 94, is arranged, and is 
carrying out the configuration in which the ultrasonic matrix-like path 102 was formed on the front face 
of the hard substrate 94. Near the intersection of two ultrasonic paths 102 is switch section 124a, 
respectively. In this case, since directivity is very high, there is usually no possibility of 100 supersonic 
wave that the supersonic wave 100 which spreads one ultrasonic path 102 may enter and interfere in the 
next ultrasonic path 102. The number of the ultrasonic paths 102 which carry out matrix arrangement is 
arbitrary at mxn (m and n are one or more integers). 
[0056] The hard substrate 94 is transparence or a translucent glass substrate. 

[0057] In this example, a supersonic wave 100 is a surface acoustic wave, the supersonic wave 100 from 
the oscillation component 96 is led to the front face of a substrate 94 via waveguide 98, and the 
supersonic wave 100 of the front face of a substrate 94 is led to the **** component 106 for it via 
waveguide 104. Each oscillation component 96 and each **** component 106 are piezoelectric 
transducers. These are dedicated to the space section in the periphery section 22 of a case 20 in this 
example. It is the same as that of the case of a previous example whether the elastic body which has 
waterproofing and a protection-against-dust function is prepared in whether a clearance is opened 
between the periphery section 22 of this case 20 and a substrate 94 and there. 

[0058] As this example shows to each **** component 106 in every direction at drawing 9 , a signal is 
answered from each **** component 106. The function which outputs the position signal P with which 
the location (coordinate) of the intersection of the ultrasonic path 102 which the supersonic wave 100 
decreased is detected, namely, switch section 124a to which actuation was performed is specified, and 
the location is expressed, The detector 108 which has the function which outputs the detecting signal S 
which detected and mentioned above that at least one switch section 124a was operated is connected. It 
is the same as that of the case of the example mentioned above after the alternating current oscillator 54, 
and explanation of the operation etc. reduces a labor. 

[0059] The front face of the hard substrate 94 is touch side 124b which people touch, and it is made to 
vibrate in this example by the source 30 of excitation which mentioned above the hard substrate 94 
whole containing this touch side 124b. That is, if touch side 124b is touched with a finger, a supersonic 
wave 100 is absorbed with a finger and switch section 124a of arbitration is operated, it is detected by 
the detector 108, it is answered, with the alternating current oscillator 54, the source 30 of excitation will 
drive, the hard substrate 94 will vibrate, and it will get across to a finger. Therefore, it can sense having 
operated switch section 124a with the operated finger. 

[0060] In addition, the distortional wave which spreads the interior of the hard substrate 94 may be used 
instead of the above surface acoustic waves as a supersonic wave 100. In that case, the oscillation 
component 96 and the **** component 106 are attached in the end face in which the hard substrate 94 
carries out phase opposite. This method is also called the inside guided wave form. In the case of this 
method, it is possible that one or more switch sections which were mentioned above 124a is formed near 
the flesh side of touch side 124b of the front face of the hard substrate 94. 

[0061] Although each made the direction of excitation of the touch side by the source 30 of excitation 
the vertical direction of a touch side in the above-mentioned example, it is not limited to it, and the 
direction of other, for example, the direction along a touch side etc., is sufficient, and, in short, a touch 
side should just vibrate. 

[0062] If the transparence sheet metal 132 which has a through hole 134 into the part corresponding to 
the switch section of those touch panels may be put on the front face of the all directions-type touch 
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panel mentioned above like the example shown in drawing 10 and it is made such, since a finger can be 
positioned with few level differences produced into the part of a through hole 134, positioning of the 
finger to the switch section becomes easily and certain. The part which that becomes thin and has a level 
difference in this transparence sheet metal 132 although penetration has not been carried out instead of 
the through hole 134 may be prepared, and even if such, the same effectiveness as the above is acquired. 

[0063] 

[Effect of the Invention] Since this invention is constituted as above-mentioned, it does the following 
effectiveness so. 

[0064] According to the thin switch according to claim 1, since the above excitation means were 
combined with the touch panel, it can sense having operated the switch section of a touch panel with a 
finger by vibration of the touch side of a touch panel. That is, it can sense having operated the switch 
section with a finger, employing efficiently the features of a touch panel that thin-shape-izing is very 
possible. Consequently, sense of security can be given to the person who operated it. 
[0065] Thus, since it can sense having operated the switch section of a touch panel with the finger of the 
person who operated it according to this thin switch, it is the most natural and rational. Therefore, unlike 
the approach of changing the display of the display panel of the conventional example, when the 
operator has turned to width, also when it is a visually handicapped person, it can sense certainly, 
moreover, the approach of making the sound of the conventional example ~ being different ~ noisiness 
- also when a location and an operator are persons hard of hearing, it can sense certainly. Moreover, it 
can be used convenient at all also in the location which will be troubled if a sound comes out. 
[0066] Since the display panel with a switch according to claim 2 is having structure which has arranged 
the thin switch [ like ] according to claim 1 which used the touch panel near the upper part of a display 
panel, it can sense having operated the switch section of a touch panel with a finger by vibration of a 
touch side. Therefore, the same effectiveness as the thin switch of being able to give sense of security to 
the person who operated it according to claim 1 is done so. 

[0067] And since between a touch panel and display panels can be made to approach and the contents of 
a display of a display panel will be displayed by it immediately near the touch panel, the effectiveness 
that the contents of a display are very legible also does so. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/8/2006 



JP,09-161602,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The thin switch characterized by answering that have the one or more switch sections the table 
of a touch side thru/or near the flesh side, pushed it in, and at least one switch section of a touch panel 
operational with about 0 in a stroke and this touch panel was operated, and having an excitation means 
of the touch panel concerned to vibrate a touch side at least. 

[Claim 2] It is arranged near the upper part of the display panel which has an information-display 
function, and this display panel. It has the one or more switch sections the table of a touch side thru/or 
near the flesh side, and it is pushed in. Transparence operational with about 0 in a stroke, or a translucent 
touch panel, The display panel with a switch characterized by answering that at least one switch section 
of this touch panel was operated, and having an excitation means of the touch panel concerned to vibrate 
a touch side at least. 
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[Drawing 8] 
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